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Abstract. It has been recognized that Asterodiaspis quercicola (Bouche) is a synonym of Asterodiaspis 
variolosa (Ratzeburg). The discontinuous individual variation recorded within colonies of this species 
is interpreted as an instance of polymorphism. Synonyms: Asterolecanium quercicola (Boi'CHE): 
SiGNORET 1870; Asterolecanium minus Lindinger(= minus Russell): Russell 1941. 


Introduction 


Until the monograph of Russell (1941) was published, it had been assumed 
that the range of the morphological characters variability in the species of 
variolosus Ratzeburg had been very wide. Only a part of that taxon has been 
accepted by Russell to be a true variolosus Ratz., while in the remaining part she 
recognized two species; quercicola Bouche and minus Lindinger. Podsiadlo 
(1974b) has united quercicola Bouche and minus Russell into one species. But 
further investigations and consideration have led to a conclusion that all the three 
taxa distinguished are forms of the same species. 


The species names 

Ratzeburg (1870) described a species of scale insect named by him Coccus 
variolosus living on oaks in Kunersdorf near Potsdam. The description and 
illustration provided by Ratzeburg had been based on the external appearance 
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only, and led to wide interpretation of this species. Cockerell (1899) placed 
variolosus Ratz. in the genus Asterolecanium Targioni-Tozzetti, while Borchse- 
nius(1960) transferred it to the genus Asterodiaspis Signoret. As it has already 
been mentioned, according to Russell, only some part of that taxon belonged to 
the species variolosus Ratz. As she reported, she had not investigated any type 
specimens of the species, probably none exist any longer (they have not been 
located in Eberswalde or Berlin). Her justification for considering the taxon 
recognized by her as identical with the species variolosus Ratz. is as follows: ‘The 
species treated here is so common in Germany, however, that there is strong 
possibility it is true variolosum\ 

In 1851 Bouche gave the name Lecanium quercicola to a species which he 
described as follows: “9 fast kreisrund, erhaben, runzlich, dunkelbraun. Lange 72 
LinieL Auf Eichen selten”. This description cannot be attributed positively to any 
scale insect species living on oaks and, what’s more, as Russell has reported, 
presumably no type specimens exist any longer. Signoret (1870) identified as 
quercicola Bouche specimens occurring on oaks in Paris and transferred that 
species to the genus Aster olecanium. Signoret in 1876 established the genus 
Asterodiaspis placing the species quercicola Bouche within this. A description and 
illustration given by Signoret (1870) provided a basis for regarding that species 
identical with Aster olecanium variolosum (Ratz.). 

The name quercicola Bouche was used for a short time (Green 1895, Newstead 
1895, 1901), and then forgotten till Russell’s investigations (1941). Many coccido- 
logists did not recognize the identity of the species quercicola Bouche with one of 
quercicola Signoret. Lecanium quercicola Bouche was considered by Cockerell 
(1899) to be a very doubtful Asterolecanium, by Fernald (1903) an unknown 
species^, by Sanders (1909) Aspidiotus zonatus Frauenf., by Lindinger first (1912) 
a doubtful Kermes quercus (L.) Ckll. and then in a later paper (1934) an unknown 
species. On the other hand, the name quercicola Signoret has been generally 
accepted as a synonym of variolosum Ratz. (Cockerell 1899, Newstead 1903, 
Fernald 1903, Sanders 1909, Lindinger 1912, Gomez-Menor 1937, Borchsenius 
1937). 

Russell (1941) adopted the interpretation of the species of quercicola Bouche 
given by Signoret (1870) i.e. she considered the species examined by Signoret to 
be quercicola Bouche. Moreover, after studying Signoret’s specimens, she recogni¬ 
zed quercicola Bouche to be a species different from variolosum Ratz. and included 
it into the genus Asterolecanium. Since then the name quercicola Bouche has 
become generally used. Borchsenius (1960) transferred quercicola Bouche to the 
genus Asterodiaspis. 


^ Linie — a former unit of length. 1 L = somewhat more than 2 mm (Der Volks-Brockhaus, 
1941, Leipzig). 

^ In “Corrections and Additions” of Catalogue. 
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The name Asterolecanium variolosum minor was published by Leonardi in 1909 
with the remark: “Vive su parecchie specie di Quercus. Gli esemplari furono 
raccolti in varie localita dellTtalia meridionale” (after Russell 1941). Sasscer 
(1911) mentioned the name with a note: “since descr.”. Lindinger (1912) put the 
name within the synonyms of variolosum Ratz. In a monograph by Leonardi 
(1920) that form is discussed as variolosum Ratz. Russell, after studying the type 
material, recognized variolosum minor Leonardi to be a separate species named by 
her minus Lindinger. Borchsenius, in his works, ascribed the authority for this 
species to Russell. Borchsenius in 1960 transferred minus Russell to the genus 
Asterodiaspis. Podsiadlo (1947b) has recognized minus Russell as a synonym of 
quercicola Bouche. 


Concept of the species 

It is difficult and usually somewhat arbitrary to recognize species among those 
animals that reproduce strictly parthenogenetically, because interbreeding, which is 
the ultimate test of conspecitlcity, is impossible in them. In practice, in such cases 
the species category is applied on the basis of the degree of the morphological 
difference. 

Both parthenogenetic species and bisexual ones consist of numerous popula¬ 
tions that can differ from one another. Apart from differences between populations, 
there exists an intrapopulation variation and this may be continuous or disconti¬ 
nuous. The second kind of variation occurs in polymorphic populations. 

Investigations on the infraspecific variation of scale insects are not very 
advanced, therefore the intrapopulation phenomena within this group are little 
known. Scale insects live in colonies on host plants. Forms identified as A. minus, 
A. quercicola and A. variolosa are monophagous species on oaks and, it has been 
found out that they often occur on the same twig of the host (Boratynski 1961, 
Apeji 1964, Podsiadlo 1974b). In order to learn the variation of these forms, the 
author investigated the morphology of adult females and of first instar nymphs in 
ten colonies recorded in Poland (Podsiadlo 1972, 1974a, 1974b). The term colony 
refers to a group of individuals living on one oak tree. These investigations revealed 
that very often these colonies are heterogeneous, because they consist of two, three 
or maybe more morphologically distinct groups with no continuous variation 
between them. Adult females belonging to different groups examined, in situ, 
usually differ in the size of the body, often in the degree of convexity of the 
dorsum and not infrequently in the colour of the body; the mounted ones differ in 
the number of morphological structures with the number of multilocular pores 
being the most representative character. The figure presents the number of 
multilocular pores in adult females in ten colonies investigated. The distribution of 
the size of the body and that of the number of quinquelocular pores in the 
spiracular bands are similar, although the histograms are less compact because the 
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Number of muitilocular pores in females of Asterodiaspis variolosa (Ratz.) in ten colonies from Poland: 
1-X — particular colonies; a — the females producing the first instar nymphs with sublateral and 
submedian series of dorsal 8-shaped pores; b - the females producing the first instar nymphs without 
these series of pores. 
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ranges of individual variation within each group are much wider and there is a 
considerable overlap between them. An analysis of all the characters has revealed 
that colonies I —V are internally homogeneous, colonies VI, VII, IX and X consist 
of two distinct groups of individuals, and colony VIII consists of such three 
groups. Breeding experiments have revealed that these morphological characters 
are genetically determined and heritable. Due to asexual reproduction there is no 
possibility of any exchange of the genetic material between these groups. 

It was precisely such morphs belonging to different groups that were conside¬ 
red by Russell to be separate species. Female morphs having the lowest values of 
the morphological characters have been recognized as A. minus, those having the 
highest as A. variolosa, with A. quercicola being intermediate. However, the figure 
shows plainly that there are many more of these groups and there would be no 
point to raise each to the rank of a species. In previous papers of Podsiadlo 
(1974a, 1974b) these groups have incorrectly been called populations. More likely 
they are phena i.e. groups of phenotypically similar individuals occurring in 
polymorphic populations. 

Some morphological characters of females and of their progeny in the first 
nymph stage are correlated. Namely, adult females with the smallest bodies and 
consequently with the smallest number of morphological structures produce 
nymphs possessing the sublateral and submedian series of 8-shaped pores. The 
progeny of the largest females possesses no such series but, at most, 1 — 3 single 8- 
shaped pores in the submedian area. Females belonging to intermediate phena 
produce nymphs of the first type in some colonies, while the second one in others 
(see: Figure). 

On this very basis Podsiadlo (1974b) first retained the species rank of 
A. quercicola and A. variolosa. Nymphs with sublateral and submedian series of 8- 
shaped pores and their mothers were rocognized as A. quercicola while nymphs 
without these series and their mothers as A. variolosa. 

But in the light of additional investigations that conception appeared to be 
unfounded. The taxa distinguished may be recognized without doubt only in the 
first nymph instar, while any differences between adult females are indistinct. The 
same involves the second instar nymphs (Podsiadlo 1989). Neither do these forms 
differ in biology. 

Taxonomic problems concerning scale insects were sometimes solved when 
chalcidoid parasites were taken into consideration. Obviously, only those parasites 
whose host specificity is very high can be taken into consideration. Rosen and De 
Bach (1977) have given numerous examples of parasitic chalcidoids which discri¬ 
minate the species of scale insects morphologically indistinguishable to taxono¬ 
mists. In Poland, there have been found two species of specific parasites in 
A. variolosa: Habrolepis dalmani (Westwood) and Metaphycus asterolecanii (Mer- 
cet) (Encyrtidae). They attack both forms of the host without discrimination 
(Podsiadlo 1986). 

What are the causes of polymorphism in A. variolosal 
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In the author’s opinion this has been developed as a result of different nutritive 
conditions on a host plant plus the limited dispersal possibilities of individuals 
from their hatching place over the host plant. It seems that also the physiological 
condition of the host plant influences the habit of individuals. 

It has beeen found out that females settled at the terminal growing points of 
twigs reach somewhat larger dimensions of the body than those belonging to the 
same phenon but living on older sections of branches (Podsiadlo 1974a), and that 
cravlers generally settle close to their mothers (Podsiadlo 1976). 

Therefore it may be assumed that phena consisting of the largest individuals 
have been formed under the most favourable nutrient conditions i.e. on new 
growths, while phena consisting of the smallest, so to say, dwarf individuals have 
been formed under the least favourable nutrient conditions i.e. on older lignified 
branches, and phena consisting of intermediate individuals — under intermediate 
conditions. This assumption seems to be confirmed by observations of Boratynski 
(1961) and Apeji (1964) who have recorded that A. variolosa is more frequent on 
new growths and at the terminal growing points of twigs, A. minus often occurs on 
older sections of twigs, A. quercicola being intermediate. 

As it has already been pointed out small females produce first instar nymphs 
possessing a larger number of dorsal 8-shaped pores. This fact may also be 
interpreted as an adaptation to living on lignified sections of trees. These pores 
produce a test, and scale insects living on lignified sections of trees generally have 
a body covering stronger than those living on the soft tissue of plants. 

While living on host plants, the individuals disperse. Some crawlers move from 
older branches to young twigs, or vice versa, and they also disperse passively on to 
other trees. They settle there, and develop into adults which give rise to new 
generations of individuals. That progeny, at first, is similar to their founder 
mothers. Therefore phenotypically different individuals, whose habit has been 
formed under different nutrient conditions, often occur together on the same twig 
of the host. 
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STRESZCZENIE 

[Tytul: Koncepcja gatunku Asterodiaspis variolosa (Ratzeburg, 1870) (Homoptera, 
Coccoidea, Asterolecaniidae)^ 

Z dotychczas przeprowadzonych badari (Podsiadlo 1972, 1974a, 1974b, 1976, 
1986, 1989) autorka wyci^gn^a wniosek, it Asterodiaspis quercicola (Bouche) i 
Asterodiaspis variolosa (Ratzeburg) stanowi^ jeden gatunek. W opinii autorki 
gatunkowi temu przysluguje nazwa Asterodiaspis variolosa (Ratz.). W niniejszej 
pracy autorka przedstawila now^ koncepcj? tego gatunku. Wedlug tej koncepcji 
A, variolosa (Ratz.) jest gatunkiem polimorficznym. Jego kolonie cz^sto niejed- 
norodne, bo mog^ skladac si? z dwoch, trzech, a moze i wi?kszej liczby odr?bnych 
morfologicznie grup osobnikow (fenonow), mi?dzy ktorymi nie ma zmiennosci 
ci^glej. Cechy morfologiczne tych grup s^ genetycznie utrwalone i przekazywane 
nast?pnym pokoleniom. Ze wzgl?du na rozrod aseksualny nie ma mozliwosci 
wymiany materialu genetycznego mi?dzy tymi grupami. 

Autorka przypuszcza, ze polimorfizm u A. variolosa (Ratz.) wyksztalcil si? 
wskutek zroznicowanych warunkow pokarmowych na roslinie zywicielskiej wespol 
z ograniczonymi mozliwosciami rozprzestrzeniania si? osobnikow od miejsc ich 
wyl?gu oraz ze stan fizjologiczny rosliny zywicielskiej ma rowniez wplyw na 
habitus osobnikow. Zgodnie z t^ koncepcja fenony zlozone z osobnikow najwi?k- 
szych wytworzyly si? w optymalnych warunkach pokarmowych, t. j. na mlodych 
p?dach, fenony zlozone z osobnikow najmniejszych, niejako skarlalych, uksztalto- 
waly si? w gorszych warunkach pokarmowych, t.j. na starszych, zdrewnialych 
odcinkach gal?zi, a fenony zlozone z osobnikow posredniej wielkosci — w 
warunkach posrednich. 

Mozliwosci przemieszczania si? osobnikow na roslinie zywicielskiej s^ ograni- 
czone. Zdolnosci^ ruchu s^ obdarzone jedynie „w?drowce”, t.j. larwy I stadium w 
pocz^tkowym okresie rozwoju, totez osiedlaj^ si? one na ogol blisko swoich 
matek. Niektore z nich przechodz^ jednak z gal?zi starszych na mlode p?dy i 
odwrotnie, bywaj^ tez biernie przenoszone na inne drzewa. Tam osiedlaj^ si? i 
rozwijaj^ w postacie dorosle, ktore zapocz^tkowuj^ pokolenia osobnikow pocz^t- 
kowo podobnych do matek zalozycielek. Na tej samej gal?zi cz?sto wyst?puj4 wi?c 
razem rozne fenotypowo osobniki, poniewaz ich habitus uksztaltowal si? w 
odmiennych warunkach. 


PE3K)ME 

[3arjiaBHe: KoHuenuHa Bujxa , Asterodiaspis variolosa (Ratzeburg, 1870) {Homo- 
ptera, Coccoidea, Asterolecaniidae)] 

M3 npoBCiieHHbix HccjiejiOBaHHH (Podsiadlo 1972, 1974a, 1974b, r976, 1986, 
1989) aBTop Ciiejiajia bliboji, hto Asterodiaspis quercicola (Bouche) h Asterodias¬ 
pis variolosa (Ratzeburg) cocTaBJiaioT ozihh bh;i, KOTopwii jjojDKen hochtb 
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HaseaHHe Asterodiaspis variolosa (Ratz.). B HacTOHmeii ny6;iHKauHH aerop npe;x- 
CTaBHJia HOByio KOHuenuHK) 3Toro BH/ia, corjiacHO KOTopofi A. variolosa (Ratz). 
BBJiaeTCa nOJIHMOp(J)HbIM BHZIOM. ErO KOJIOHHH 6bIBaK)T HaCTO HCOiXHOpOjlHblMH, 
nocKOJibKy MoryT cocTOHTb h3 iiByx, xpex, a MO)KeT 6biTb h h3 6ojibiiiero HHCJia 
pa3JiHHaK)mHxc5i Mop(})OjiorHHecKH rpynn ocoGefi ((j)eHOHOB), MQyKjxy KOxopbiMH 
He Ha6jiK);iaeTC5! nepexo^HOH H:^MeHHHBOCTH. Mop4)OJiorHHecKHe npH3HaKH 3thx 
rpynn reHCTHnecKH 3a(J)HKCHpoBaHbi h nepe/iaiOTCB cjie;iyK)uiHM noKOJienHHM. 
OocKOJibKy pa3MHO)KeHHe He npoHCxo^x nojiOBbiM nyxeivi, Hex bo3mo)khocxh 
oGiviena reHexHHecKHM MaxepHajiOM MQyKjxy 3xhmh rpynnaMH. 

Abxop npezinonaraex, hxo c(})opMHpoBaHHe nojiHMop(j)H3Ma y A. variolosa 
(Raxz.) HacxynHjio BCJie;icxBHe OT(t)4)epeHUHauMH ycjiOBHH nHxaHHB na pacxeHHH- 
-xo3HHHe, a xaK^e BCJie;icxBHe orpaHHneHHbix B03M0)KH0CxeH MHrpauHH ocoGefi 
c Mecx Hx BbiBe/ieHHB. <l>H3HOJiorHHecKoe cocxoHHHe pacxeHHB xaK)Ke OKa3biBaex 
BjiHflHHe Ha raGHxyc ocoGefi. CoxjiacHO 3 xoh KOHuennHH (J)eHOHbi cocxo5imHe h 3 
HaHGojiee xpynnbix ocoGeii c(J)opMHpoBajiHCb b onxHMajibHbix nHuieBbix ycjio- 
BHBx, X. e. Ha MOJio;ibix noGerax; (})eHOHbi cocxoHiuHe h 3 HaHMenbuiHx ocoGeii, 
KaK Gbi KapjiOBaxbix c(t)opMHpoBajiHCb b xyjxumx nHmcBbix ycjiOBHBx, x. e. na 
cxapbix, o/iepeBeHeBiuHx ynacxKax BexBeii, a (J)eHOHbi cocxoHiuHe h 3 ocoGeft 
npOMe^yXOHHOH BeJlHHHHbl — B CpejlHHX yCJlOBHflX. 

Bo3mo)khocxh nepeMeme^HB ocoGen na pacxeHHH-xo3HHHe orpaHnnenbi. Cno- 
coGhw k nepeOTH)KeHHK) xojibKO Gpo;i5i5KKH, X. e. jihhhhkh I cxa^H b nanajibHOH 
CXaOTH pa3BHXH5I, n03X0My OHH nOCeJlBHDXCH oGbIHHO noGjIH30CXH CBOHX Maxe- 
pefi. OOTaKO, HeKOXopbie h3 hhx nepexo;iBx c Gojiee cxapbix BexBefi na MOJio;ibie 
noGerH h nacGopox, Gbmaex xaK)Ke, hxo naccHBHO nepenocaxcH na HHwe ziepeBbH. 
TaM nocejiflioxcH h npeBpamaioxcB b HMaro, Koxopwe ;iaK)x Hanajio noKOJieHHHM 
nepBOHananbHO cxoothim c MaxepHMH — ocHOBaxenbHHuaMH. Ha ootoh h xoh 
^ e BexBH noxoMy BcxpenaioxcH nacxo BMecxe paajiHHHbie (J)eHOXHnMHecKH ocoGh, 
nocKOJibKy HX raGHxyc c(()opMHpoBajiC5i b pa3Hbix ycjiOBHHx. 


Redaktor pracy — prof, dr A. Riedel 
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